The diagnosis and treatment of breast cancer can provoke a series of negative emotional changes in patients, further affecting their quality of life. It has been shown that patients with higher resilience have better quality of life. Social support systems are important protective factors that are necessary for the process of resilience to occur. Hence, this study aimed to investigate the role of social support in the relationship between resilience and quality of life among Chinese patients with breast cancer.
Background
Breast cancer has become the leading malignancy in developed countries worldwide [1] . In China, 169 000 women are diagnosed with breast cancer every year, and about 45 000 die of breast cancer [2] . Studies have indicated that the diagnosis and treatment of breast cancer provoke a series of negative emotional changes, such as considerable stress, anxiety, fear, and depression [3, 4] . These emotional responses can significantly impair quality of life (QOL) outcomes [4, 5] .
Resilience is an ability of individuals to cope successfully with significant change, adversity, and risk [6] . A large body of evidence suggests that resilience has been employed to maintain the mental health of vulnerable populations experiencing stressful events [7] [8] [9] . In this way, resilience has been considered to be a defense mechanism to deal with cancer diagnosis and treatment-related difficulties, for example, emotional and social stressors [10] . Several researchers report that cancer patients with similar diseases and treatment status have significantly different levels of QOL, which may be due to varying levels of patient resilience [11, 12] . Resilience affects many aspects of QOL, and more resilient patients with breast cancer have significantly better QOL [12, 13] . However, little is known about how resilience affects QOL, especially for Chinese patients with breast cancer.
Social support refers to the various types of free assistance from a social network, which may be formal and/or informal, including emotional and physical support [14] . The literature indicates that social support systems are very important protective factors for individuals experiencing stressful events [15] and that protective factors are necessary for the process of resilience to occur [16] . Social support might be closely related to resilience [17] [18] [19] .
Specifically for patients with breast cancer, social support plays a critical role in reducing cancer-related stress [20] . It has been reported that social support can alleviate the negative impact of stressful events on an individual's well-being [21] . Stronger social support has been associated with psychological well-being in patients with breast cancer [22] . Emerging studies have also shown that enhancing social support for survivors of breast cancer can improve the outcome of QOL through moderating the effects of depressive symptoms [23, 24] . Additionally, social support has also been examined as a potential mediator related to an individual's mental health outcome [25] .
According to the literature, social support has been demonstrated as an important factor for resilience and QOL outcomes of patients with breast cancer [26] . However, an explanation of the role of social support in the relationship between resilience and QOL in Chinese patients with breast cancer is lacking.
Based on this association, we hypothesized that social support acts as a mediator in the relationship between resilience and QOL. A framework diagram is shown in Figure 1 .
Therefore, this study aimed to explore the mediator role of social support in the relationship between resilience and QOL in Chinese patients with breast cancer.
Conceptual framework to guide the mediation model
Social support has been studied extensively from various theoretical perspectives [27] [28] [29] . The main effects model and the stress buffering model were considered as 2 important theoretical frameworks of social support related to physical and psychological health outcomes, which derives from stress and coping theory [29] . The main effects model indicates that social support has a direct effect on QOL, regardless of the level of stress [30] . The stress buffering model indicates that social support serves as a buffer or protector (moderator or mediator variables) associated with improved physical and mental health only when individuals are exposed to stressful conditions [31, 32] . The study used the stress-buffering model to guide the mediating effect of social support in the relationship between resilience and QOL.
A mediator or moderator variable is defined as a third variable that changes the association between an independent variable and a dependent variable [33] . Mediators provide additional insight into information about the causal links between 2 strongly associated variables [34] . However, moderators alter the dose-dependent relationship between 2 weakly associated variables [34] . Based on the focus of the analysis in the current study, the mediation effect model of social support was explored in Chinese patients with breast cancer. 
Material and Methods

Sample
A cross-sectional study was performed at the First Affiliated Hospital of Chongqing Medical University in China from July 2016 to January 2017. Study subjects were recruited using convenience sampling. The eligibility criteria were as follows: 1) age 18 years or older, 2) Chinese-speaking, 3) a confirmed diagnosis of breast cancer, (4) able to understand the aim of the study, and 5) able to take part in this study, including completing the questionnaire and giving advice. The subjects with serve concomitant diseases or uncomfortable medical conditions were excluded from the study. There were 120 potential participants with breast cancer who received medical care and met the eligibility criteria. Among them, 22 participants found the study uninteresting or refused to sign informed consent. Therefore, 98 participants were included (response rate=81.67%).
Procedures
The First Affiliated Hospital of Chongqing Medical University Ethics Committee approved the study and granted formal access to patients. Potentially eligible participants were identified by their physicians or nurses during a hospital visit.
Participants were informed about the study before starting any procedures. Informed consent was signed by participants who agreed to participate. In order to discuss unclear questions with the participants, we used a face-to-face survey. Participants were encouraged to complete the questionnaires in a private room, and the interviews were 20 to 30 minutes in duration. Participant demographic and clinical characteristics were obtained through medical chart reviews.
Measurements
Participants' demographic and clinical characteristics were recorded, such as participant age, marital status, number of children, education level, employment status, monthly income (in RMB), living place, insurance, time since diagnosis, stage of breast cancer, surgery type, and treatment type.
Resilience
The Chinese version of the Connor-Davidson Resilience Scale 25 (CD-RISC25) is a 25-item self-evaluation instrument used to measure participant resilience [35] . Each item was scored on a 4-point scale. The 3 subscales were tenacity, strength, and optimism. The total score ranges from 0-100 points, in which higher scores indicate higher resilience. For our study, Cronbach's alpha was 0.95.
Social support
Social support was measured using the Chinese version of the Medical Outcomes Study which consists of emotional-informational support, tangible support, affectionate support, and positive social interactive support [36] . It is a multidimensional measure instrument with 19 items scored on a 5-point Likert scale. A higher score indicates better perceived social support. The total score ranges from 0 to 100. For our study, Cronbach's alpha was 0.95.
Quality of life
The 36-item simplified Chinese version of the Functional Assessment of Cancer Therapy Breast Cancer (FACT-B) Version 3 was used to measure QOL in patients with breast cancer [37] . Five domains were measured: physical well-being (PWB), functional well-being (FWB), emotional well-being (EWB), social/family wellbeing (SWB), and breast cancer-specific concerns (BCS). The total score of the scale ranges from 0 to 144, where a higher score indicates better health. For our study, Cronbach's alpha was 0.91.
Ethical consideration
This study was approved by the Ethics Committee of First Affiliated Hospital of Chongqing Medical University (Approval number: 2016-125). Prior to the participant interviews, each participating venue was informed and consent obtained. Informed consent was signed by all participants before the study. All the information provided by the participant was kept confidential and participants could withdraw from the research at any time. A bouquet of carnation (cost 30-40 RMB) was provided to every participant as a gift after completing this survey.
Data analysis
The Statistical Package for the Social Sciences (SPSS) 21.0 was used for data analysis. Descriptive statistics were calculated for major variables, including means and standard deviations. The t test and ANOVA were used to analyze differences in predictor and outcome variables. Pearson correlation analysis was performed to assess correlations among resilience, social support, and QOL.
A variable was defined as a mediator when it met the following conditions: (a) independent variables are strongly associated with dependent variables; (b) independent variables are related to mediator; (c) independent variables and mediator are related to dependent variables [34] . Within the correlation framework, a 3-step composite analysis was performed to test the mediating effects, which has been used in many studies [17, 33, 38, 39] . In this study, first, social support was regressed on resilience. Second, QOL was regressed on resilience. Finally, QOL was regressed on resilience and social support. Separate coefficients for each regression equation were tested. There are 3 explanations for the results of regression coefficient examination. First, when the coefficient of the first step is not significant, mediating effects analysis is ended. Second, when the coefficients of the first and second step are significant and the coefficient for the independent variable (resilience) in the third step is not significant, this represents a significant full mediating effect. Third, when the coefficient of the first step and the second step are significant, and the coefficient for the independent variable (resilience) in the third step is less than the result of the second step, this represents a significant mediating effect, but the mediating effect is partial.
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Results
Participants
The participants were 98 Chinese women. The effect of social support on the relation between resilience and quality of life
Results indicated that social support can play a partial mediator role between resilience and QOL, as shown as Figure 2 . In the first step, social support was regressed on resilience (b=0.491, p<0.001) after controlling for participant marital status, monthly income, living place, time since diagnosis, stage of breast cancer, and surgery type. The second step involved regressing QOL on the independent variable (resilience). Because participant monthly income, time since diagnosis, stage of breast cancer, and surgery type could affect QOL, they were controlled for in the regression by entering them into the first block of the equation. Resilience was entered into the second block. QOL significantly was regressed on resilience (b=0.569, p<0.001). In the final step, QOL was regressed on resilience and the mediator (social support). Participant monthly income, time since diagnosis, stage of breast cancer, and surgery type were entered into the first block of the equation, and resilience and social support were entered into the second block. QOL significantly was regressed on resilience (b=0.404, p<0.001) and social support (b=0.325, p<0.001), respectively. Through 3-step regression, social support had a significant mediating effect, and the mediation effect ratios were 0.491*0.325/0.569≈28.0%.
Discussion
This study explored the role of social support in the relationship between resilience and QOL among Chinese patients with breast cancer. Results indicated that social support was positively correlated with resilience and QOL. Social support plays a partial mediator role in the relationship. The results partially support our hypothesis.
In order to reduce the risk of cancer recurrence and death, most patients with breast cancer who receive medical treatment after surgery require repeated hospitalization [40] . In one study, 54.6% of hospitalized patients with cancer experienced significant emotional distress, including anxiety and depression [41] .
Resilience has a positive effect on health outcomes of patients with cancer [41] . The current study found that resilience not 
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only directly affected the QOL of patients with breast cancer, but also indirectly affected their QOL through social support.
The direct relationship between resilience and QOL was similar to the finding of Ristevska-Dimitrovska and colleagues who reported a positive relationship between resilience and QOL in women with breast cancer [12] . Some studies also reported that resilience improvement appeared to be significant for mental health recovery [8, 42, 43] . This may suggest that trait-resilient individuals are better able to resist negative responses generated by the diagnosis and treatment of breast cancer.
Additionally, the mediation effect of social support in the relation of resilience and QOL is similar that reported in a recent study [17] . Moreover, previous findings in other types of studies also indicated that social support acted as a mediator in the association between stress and health outcomes in the context of cancer [18, 39, 44] . However, few studies linked Table 3 continued. The differences among sample characteristics, social support and quality of life.
QOL -quality of life.
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social support as a mediator of resilience and QOL in the context of cancer. Because of this, some explanations given may involve indirect evidence. On the one hand, active coping mechanisms are readily used by trait-resilient individuals when dealing with stressful life situations [43, 45] . Evidence indicates the use of an active coping style partly mediated the relationship between social support and mental health [46] . Importantly, social support preceded and facilitated the use of active coping mechanisms [47] . Hence, we speculate that patients with breast cancer who have higher resiliency may use an active coping style under the influence of social support to improve their current quality of life. On the other hand, there is an explanation from the perspective of neurobiology. When patients with breast cancer perceived stressful effects of breast cancer and treatment-induced adverse effects, the hypothalamic-pituitary-adrenocortical(HPA) system involving the stress response is strongly activated [48] . Building on the results of animal and human studies, the regulation of social support heavily depends on 2 neuropeptides -oxytocin and vasopressin -which promote social behavior and may inhibit the HPA axis reactivity to stress [49] [50] [51] . Resilience to stress is associated with the regulation of noradrenergic activity produced by the HPA system within an optimal window [48] . Within this framework, resilient individuals may need the participation of social support through brain mechanisms for maintaining psychological well-being.
Although resilience can affect QOL through the mediation of social support, the mediation was partial and the mediation effect ratios were only 28.0% in our study, suggesting that other potential mediating variables contribute to the relationship between resilience and QOL. A recent study investigated medical students and found that resilience can predict psychological well-being, and that optimism plays a minor mediation role in the relationship between resilience and psychological wellbeing [52] . Self-efficacy was also predicted as a mediator for the effect of resilience on pain in osteoarthritic patients [53] . There may be other factors in the relationship between resilience and health outcomes, such as self-esteem, hope, and spirituality [43] .
There are some limitations in the present study. First, the crosssectional design cannot offer a precise explanation of the causal mechanisms between the 2 variables. Longitudinal studies or randomized controlled trials (RCT) will be necessary to further confirm our results. Second, the heterogeneity in our sample characteristics may have caused bias in our results. In future studies, sample size should be expanded. Third, this study is largely based on quantitative methods. Qualitative methods should be considered to explore the meaning of the relationship among resilience, social support, and QOL. Apart from this, only social support as a mediator variable was included to explore the relationship between resilience and QOL. Other factors may also have effects on the relationship in patients with breast cancer, such as optimism, self-efficacy, and self-esteem.
Conclusions
In conclusion, despite the limitations noted above, this study is the first to explore the role of social support in the relationship between resilience and QOL among Chinese patients with breast cancer. Social support should be valued as an important component of sensitive healthcare for the improvement of resilience and QOL of survivors of breast cancer. Sources of social support should be evaluated before and during treatment. Specifically, the family is one of the important social support systems for women with cancer. Therefore, husbands and other family members should be mobilized to participate in related courses or strategies. Health professionals are also an important source of social support for Chinese women with breast cancer, and should have a better understanding of these women's experiences. Finally, appropriate guidelines should be provided to help women with breast cancer seek effective support and enhance their resilience to improve their QOL after breast cancer.
